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Summary

Groundwater is a critical resource for Oregbnf increased groundwater pumpirgan haveampactson

existing users and hydraulically connected surface water sources. The Department continues to develop
new tools to understand and communicate these imgaotorder tobalanceneeds for both water

supply and instream flowThis report details statewide,data-driven assessment abncerns

associated withthe developmenbf groundwaterresources, including:

1. Statutory or administrative rule restrictions to obtaining a groundwater right for the purpose of
irrigation. Groundwater use for irrigation purposes currently accounts for approximately 90% of
permitted groundwater allocation in the state, and thereforasvselected as the focus of this
assessment.

2. Data indicatingsustainability problems like excessive groundwater level dectiné@minished
groundwater contributions to state scenic waterways

3. The mhysical ability of an aquifer to supply water to a vetlh rate sufficient to support
relatively large usessuch as irrigation uses typidala giverarea

This report and associated map are intendedacilitate understanding, awareness, and discussion
aboutthesegroundwater concerns. i$ nota decisbn-making tool forwater availability orallocation
which will continue to occur according &xisting Department practiceésmiplementing rule and statute
The mapdoesnot identify all potential concerns, nor does it indicate thatncerns identifiedvould
result in newwater right applicationdeing denied or existingghts beingcurtailed within an area.

The map incorporates many types of information usedssesgroundwater resource concerms each
Public Land Survelownshipin Oregon(Figurel). The report also presents series of component maps
representing the various inputs the primarymap. Generally the concerncategories represent:

- Significant Concerfdark red):groundwater pumpingfor new irrigationis prohibited byan area
specificrule, has been proposed for a use beyond the capacity of the resource, or has caused
significant declines in groundwater levels.

- Concern(red): groundwater pumpindor new irrigationis redricted byan areaspecificrule, is
likely to impact hydraulicallgonnected surface water with no August availability, or has caused
moderate declines in groundwater levels.

- Yieldlimited Wells(orange):groundwaterpumpingappears limited by aquifezharacteristics
that limit productivity, where typical well yield is insufficient to meet typical irrigation demand.

- No Concerning Data Availalflgray): not enough reliable data have been collected within the
Townshipto objectively assess a concern rgumsing this statevide analysisor available data
indicates no concern related to the categories abéaeout 5% of all Townships in this
category)
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The concern ratings shown on this map reflect the sustainability and restrictions associated with expanded consumptive use
of groundwater in a given area. They are not a substitute for a review of a groundwater application to determine
‘ availability of water for a specific use. Users of this information should consult the primary report and data to ascertain
WATER RESOURCES the usability of the information. This map may not be suitable for legal, engineering, or surveying purposes.

DEPARTMENT OWRD Groundwater Section, 4/20/2021. Projection: Oregon Lambert NAD 83 (EPSG #2992).

Figurel: 2021groundwaterresourceconcerns by Township(typically 36 square milés areg).

Keyobservationdrom the mapinclude

- Of the 4D Township withsignificant concernsa third fall entirely outside of existing
Groundwater Restricted Areas or areas above State Scenic Watemays flows have been

measurably reduced per ORS0.835 (9) and (12)TheseTownshig may warrant further study

and potential inclusion in expanded or new Groundwater Restricted Areas.

- Over80%of applicationdor groundwater permits and limited licenseiice 201@re in area®f
concern or significant concerand 80%of these applications werapprovedor proposedfor
approval(79% in areas of significant concemdB3% in areas of conceynersus 81%
statewidg). Furthergroundwaterdevelopmentin these areadas the potential taeexacerbate
negative impacts and conflicts between users. Investmargseeded indata, studies,
planning and management to resolve complex issues.

- Over halfof Oregon lackseadily-availabledata to evaluate groundwater resource concermiss

permitted groundwater use expands across the state, annual water level measurements are

reported as a common conditiasf new groundwater permits. However, additional



investmentsare needed in monitorigand studies to manage groundwater resources

proactively Funding is needed tenablethe Departmentto expand groundwater monitoring

and develop baskscale water budgets and information inventories. Such efforts are important

initial components of grendwater basin studies, which are the best waytwerstand

ANRBdzy R+ GSNI @At oAt AGE Ay hNB3I2yQa O2YLX SE |

Results of this analysis should be considered in the context of some significant limitations of this
approach.On one hand, evaluating coemsat the scale offownships that have a typical area3s
square milegends to spread point data over space aner areaghat may contain multiple aquifers
This aggregation is convenient for visualization and is generally reasonable for capturitgriong
trends, but it also means that any concerns that are concentrated in a small area or single aquifer
nonethelessmpact the concern rating for the whole Toship. The extrapolation of concern is
balanced somewhat bynderestimation of concern due toeglect of impacts that could not be readily
incorporated into this analysigor example, theoncern ratingslo notconsiderpotential interference
with seniorgroundwvater rights.In addition,they consider the potential for depletion of surface water
only when relevant analyses were available, which was true aocrdg86% of the statgsee discussion
Ay NB L2 Mlailabily@iiHy®RayilicaiConnected Surface Water SouréesTherefore, this map
does notconsistentlyreflectthe factsthat groundwater pumping depletdsydraulically connected
surface water, andhat nearly allsurface water in Oregon is fully appropriated in Augliss impossible
to characterize any overall bias because concerns are subjective, but the acaudaaiity of the
estimateswill continue toimprove as more data and more types of daecome available for state
wide analysis. This map and report will be updated periodically to incorporate those improvements,
such that they should be considered evolving tools for building shared understanding.

Background

The mission of the Water ResoascDepartment (Department) is to practice and promote responsible

water management through directly addressing Oregon's water supply needs in a manner that protects

the longterm sustainability of Oregon's ecosystems, economy, and quality of life. The Riedeurces

/| 2YYA&aAz2y R2LWGSR hNB3I2yQa FANERG LYydSaNIGSR 21 4S
FYR YSS{ hNEB I 2afidupdatédthie S\NRS i 30@WRcken and Bateman, 2017)

The IWRS identifies groundwater as one of fourcfoski G Ay 3 A &dadzSa 2F GAGEE A YL
water future. Groundwater occurs almost everywhere beneath the land surface. Because of its

connection to surface water, it is a major contributing sous€wvater for many surface water features

in Oregon. More than half of the state's population is directly dependent on groundwater for drinking,

industrial, or irrigation water. The remainder relies on groundwater as a backup supply to surface water
sourcesor as an important source of summer streamflow. As a result, the state's entire population is

affected by activities of the Department with respect to groundwater.
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resources and calls for additional groundwater investigations and improved water resources data
collection in Recommended Actions 1A andTlids groundwateresource concermeport assesses the



data collected in response to these recommended actiassyell as historic data, to addremse
component ofthe identified criticaissue of further understandinignmited supplies and systems

(Mucken and Bateman, 201Thapter 1

Previous StateWide Assessments oGroundwater Vulnerability

In 2015the Water Resources Departmegenerated a statevide map of groundwatelevel changes
andvulnerability(Figure2), and the presenproject seeks to build upon that workhisfirst map
included point data for wells, colored to indicate the magnitude of declines or recovernthe period
of record measured for each welh addition, surface water sdiiasins were colored according to an
index of groundwater vulnerability that was determined Dgpartmentstaff and explained in a
narrative report, based omdividual professionaxperience with groundwater across the &a

Groundwater-Level Changes in Oregon
(Variable periods of record, 1907 wells)
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Figure2: Groundwater level change and vulnerability map from 2015.

Feedback suggested that this map was highly informative but difficult to digest in a short period of time
as part of a presentadn, especially because it reggented water level changes in individual wells
alsolacked some relevant featureandthe fact that it was based on the professal judgement of an
expertmeant that it could not easily be updated or compared to prior versibimslly, it did not kearly
distinguish areas with insufficient data to evaluate groundwater vulnerablhgselimitations



motivated a central principle of the new version, that it shouldolased primarily on available dagad
generated with the greatest degree possiblanitomationin a manner that could be easily replicated
for future updates

Comparing the 2015 magigure2) against the updated eshate Figurel: 2021 shows a great degree
of correspondence betweeconcerns in 202and vulnerability ir2015. Some notable differences
between the 2015 and 2021 mapglude:

- The updated magummarizes concerngithin individualTownshifg instead of vulnerability
within subbasinsp { SS RA & Odza aSpatigl Resolutich KES B SOPA2Y a

- Theupdated map outlines the Groundwater Restricted Areas (GWRAS) and areas above State
Scenic Waterways (SSW8)ere mitigationfor groundwater impacts on the scenic waterway
flowsis required

- The Southern Willamette Valley is indicated as hagongerns and significant concerns
compared withliow vulnerability in 2015. This difference reflects the fact th& 20821 map
accounts for availability of hydraulicallgrmected surface water sourceshere sufficient
analyses are available (over about 36% of the statk@¢concerndn this regionarise from
predominanthydraulic connection with surface water sourdasking availability in August.
Surface water aailability was evaluated in August for simplicity aodllowcomparison against
the map of August SW availability across Oregon.

- The Greater Harney Valley Groundwater Area of Concern (GHVGAC) was estab[)16
This area is indicated as haviagnificant Concerria 2021, compared with the finding of
Medium groundwater vulnerability in 2.

Evaluating Groundwater Resources Concerns

The approach described here utilizegliabledatathat are available statewid® evaluategroundwater
resource concerns of varyimggrees Areas subject to restrictegroundwateruse by rulevere

assumed to imply different levels of concern depending on the type of restridfiotings of over
appropiiation and use beyond the capacity of the resouircgroundwater application reviewsas well

as excessive groundwater declines axdeedance odecline permit conditions, were considered
evidence of an unsustainable imbalance between groundwater reehamg withdrawalHydraulic
connection toover-appropriated surface water sources was evaluated in aggregate where sufficient
data were availableYields measured in irrigation wells were used to identify areas limited by aquifer
productivity.

Groundwater Information System and Water Rights Information System

Over the past 4 years, the Groundwater (GW) secticdh@Departmenthas been migrating its

database into a coherent Groundwater Information System (GWIS). The GWIS data are stored in SQL
(StructuredQuery Languageynd can be accessed via custom webapps for data entry, querying,
mapping, and download. For the purposes of the present project, this availability enables analysis and
mapping of trends in groundwater levels via scripts that cagaeeratethe results at will using the

latest available dataAn eventual goal is that all of the underlying dafidl be automaticallyre-



evaluatedregularlyand made available for staff ankde publicto view the current state of groundwater
resource concerns

The incorporation of GWIS into S@lso allows for tighter connections between GWIS tred

5 S LI NI Waey Righta Information System (WRIS). Thegovedconnections facilitatéhe

5 S LJ- NJi abiStytditi@ck the relationships between physical wellsd their manifestations on
groundwater rights, called Points Appropriation(POA). These relationships amaportant for
associating findings on technical reviews of groundwater rgipiicatiors with the correct aquifer
system, as well as for evaluating whether decline conditions on groundwater permits haveneéen
according to measured data.

Resource ConceriCategories
Significant Concern

The highest degree of concern about groundwater re€b8ra A & NBLINBaSy(iSR o6&

category. ATownshipwas rated as having significant concern if any of the following wereitraay of
the aquifer systems present

- Groundwater Restricted Areas: At least 25% ofTtbe/nshipoverlapedan aea that is critical,
classified to prohibit irrigation, or withdrawn, and the restriction apptiean aquifer system
present in thatTownship

- Atechnical review of a groundwater permit application, drought application, or permit
extension with POAs foul that groundwater for the proposed use is either oagpropriated
or not likely available within the capacity of the resource.

- Any wellis either ExcessivelyeDlined orDeclining kcessively (see discussion below).

- Any POA hasxceededany of its deéhe permit conditions.

Concern

I NI GAy3 Rdicass malgradeSdslyictions or indications of limited resoure®3ownship
was rated as having conceifrit lacked any significant concerns but did hawdeast one of the
following associated paes of data:

1. Groundwater Restricted Areas (GWRAS): Tévenshipsignificantly overlapedan area subject
to groundwater restrictions.
a. If more than 25% of th& ownshipoverlagedan area within, above, or hydraulically
connected to a State Scenic Waterw®5Wyvhere new groundwater permits require
ad hoc mitigationor an area subject to a SSW Mitigation Program.

b. If more than 25% of the aremas within a groundwater limited area, as long as the use

within that limited area is still classified to inclugagation.

2. Any well in thaffownshipK & RSOf AYSR Y2RSNI GSfe& 2NJ Aa
qualifier is defined for the purposes of this assessment as haltavidye quantitative rule
definitions for excessively declining or declined as per OARB380 Additional information is
provided in the Data Sources discussion.
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3. Unavailable hydraulically connected surface water sources: The majbatly(at least 3POAs
in the Townshipthat were evaluated for hydraulic connection to surface water sources were
found to be hydraulically connected to at least 1 surface water source. This maonitected
findingwasused to approximate that future Points of Appropid@t in that aquifer system will
likely also be hydraulically connected. In addition, the majority of the area ofdshipwvas
covered by Watershed Availability Basins (WABs) with no water available in August.

Yield-Limited

Groundwater wagonsideredo beYieldLimitedif the only problematic information in th&ownship

wasa median yield on well tests that is below a threshold considered necessary for irrigation from a
well. Development of those townshippecific threshold values is discussed belosuind S O (iLbv@ Y &
Yielding Well® ¢

No Concerning Data Available

AnyTownshiplackingdata that indicate concernsing the automated methods outlined in this report

wasy RA O (i SR No Gonckrhing DafedAvailai€ y G KAa NBLRNI FyR YILE (K
5FaGF ' @FAflrofSeé NIGAy3d O2dzZ R YSIyYy (GKFdG SAGKSNI y2
concern. In most casef this categoryno data were avéblefor this statewide analysismeaning

there was nothing to indicateither concern or lack of concerrin about 5% oftases, data were

available that did not indicate concern, such as water level records that showed minimal or fieriong
declineswA 32 NRdzaf & AYRAOFGAY3 ay2 O2yOSNYyé¢ g2dzZ R NBIj dz
that mayexist in eaclTownship andassociating availablgatawith a specific aquifesystem. This

assessmernis planned for future reports

¢tKS O oS+ @l iXxbofige osFa | faz2 JdrivdrBauredfzhis@sgdstitmeri AT S K-
and the fact that not aléxistingdata wereavailablein an electronic formaamenableto being

incorporated into ths automated analysidn other words, other information @y exist that could

indicate groundwater concern or not, but any such informaimlocated outside o&lectronic data

systems available for the analyses described in this refidwe potential for other data to exist means

that the all concern ratings ithis report should be considered preliminary and require further review

before being used for decisiamaking.

Data Sources

Theconcerncategoriesvere assignedy assessing multiplsources of data in a logical and consistent
manner across the state. Each of those sources is described below:

Groundwater Declines

Declining water levels measured in wells over the course of many yedicaitethat groundwater
discharge exceeds groundtea recharge over this time period, resulting in the depletion of
groundwater storageFor this mapexcessivaleclines were consideretd be significant concernsvhile
moderate declines were consideredncerning as they may lead to a finding of furthappropriation
being beyond the capacity of the resource.



1. For the purpose of this assessmentyell may experience excessive declineaR 6908
0007) in eitherof 2 ways:

a. Declined excessively: annual high water level elevations display a total decline of over
50 feet from the highest value to the most recent value.

b. Excessively declining: annual high water level elevations over the past 10 years display
an averag downward trend (interpreted as the slope of the leaguares best fit line)
of 3 or more feet per year. At least 3 water levels are required for evaluation of the
bestFAG GNBYRZI |yR GF2NI LG tSrad mn &SIFENREE Az
years. Future work could consider all the possible trends calculated over periods of at
least 10 years into the past and check for the greatest rate of decline, potentially
detecting more excessively declining wells.

Excessively Declined or Declining Wells
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Figure3: Nunber of wells Excessively Declined or Declining per Township.

2. Moderate declines are defined astotal decline of over 25 feet (halfay to declined
excessively)Future versions of the map could consider incorporating moderate rates of decline
and threshdds for moderate declines that are speécifo the primary aquifer system.


https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=177119
https://secure.sos.state.or.us/oard/viewSingleRule.action?ruleVrsnRsn=177119

Figure4: Number of wells with moderate declines pewnship

ExceededDecline Permit Conditions

Most groundwater permits in Oregon are subject to conditions limiting the allowable decline in water
level, and a well with angxceededlecline condition was consideredsignificant concerrAs with

other groundwater declines, the following were evaludi@n spring high static measurementis.the
following, X, Y, andZare thresholds specific to each permit.

A. Anaverage water level decline &for more feet per year for five consecutive years. This was
evaluated by taking the difference between the maostent water level and the level 5 years
before it, then dividing by 5 to get an annual rate. If no water level was measured 5 years
before, then that level was linearly interpolated using the next most recent water level before 5
years previous. The receatnual high water level must have been measured withingast 10
years to ensure that permit conditionexceededn this criterion do not persist forever.



















































